Abstract Background: Since most of infant's formula are based on cow's milk to which allergy can occur, and considering the neurodevelopmental consequences of iron deficiency during infancy; we aimed to verify the occurrence of occult intestinal blood loss during the first 6 months of life in response to being fed cow's milk based formula versus breast milk. We also studied the iron status in order to assess prevalence of iron deficiency anemia. Methods: Healthy full term infants from birth to 6 months who were either exclusively breast fed (BF) (n = 50) or formula fed (FF) (n = 50) were considered for enrollment. Detailed questionnaire describing perinatal period was taken from the mothers. Complete blood count, serum iron, total iron binding capacity (TIBC), serum transferrin and occult blood in stool were requested for each infant. Results: We reported no significant differences in hemoglobin, hematocrit and MCV between both groups. FF infants had higher levels of TIBC. We found that 4/50 FF infants had positive occult blood in stool; while only 1/50 BF infants was positive. The prevalence of iron deficiency anemia was higher in the FF group (14%) rather than in the BF group (8%). Conclusion: Although iron content in formula is higher than breast milk, BF infants attained better iron status than FF infants and the prevalence of anemia among the FF group was higher.
Introduction
Although the American Academy of Pediatrics and the American Academy of Family Physicians recommend breast milk for optimal infant nutrition, many parents still choose formula as an acceptable alternative. 1 Human milk is species-specific. The milk of each mammal species has adapted to supply its offspring with what is needed for optimal growth and survival. The feeding of cow's milk has adverse effects on iron (Fe) nutrition in infants and young children.
Several different mechanisms have been identified that may act synergistically. Probably most important is the low iron content of cow's milk. It makes it difficult for the infant to obtain the amount of iron needed for growth. A second mechanism is the occult intestinal blood loss, which occurs in about 40% of normal infants during feeding of cow's milk. Loss of iron in the form of blood diminishes with age and ceases after 1 year of age. 3 A third factor is calcium and casein provided by cow's milk in high amounts. Calcium and casein both inhibit the absorption of dietary non-heme iron. 4 Iron deficiency is one of the most common nutritional problems around the world, both in developed and in developing countries. 5 It is responsible for a long-lasting impairment of the neurological development in infants; Fe is also essential for immunity and growth. 6 The breast milk contains about 0.5-1 mg/l; Fe. The absorption of this mineral is efficient at about 50% from breast milk versus 7% from formula milk. 7 Almost all infant formulas are manufactured from pooled cow's milk. And because Fe absorption from cow's milk is low compared with breast milk, 8 most of cow's milk based formulas are fortified. The main cow milk proteins are caseins, which bind to Fe. This strong binding keeps Fe soluble and prevents its release in a free form available for absorption by the duodenal mucosa. 9 That explains why hydrolysis of whole caseins improves Fe absorption. 10 
Subjects and methods

Objectives
This study aimed to:
-Verify the occurrence of occult intestinal blood loss in Egyptian infants during the first 6 months of life in response to being fed cow's milk based formula versus breast milk. -Study Fe status in order to identify the candidate for Fe supplementation.
Patients
A consecutive sample of 100 healthy term infants of both sex, in the first 6 months of life was selected from the outpatient neonatology clinic in the Pediatric Preventive Medicine Hospital of Cairo University. Studies of identical design were performed with *(50) exclusively breast fed infants (BF) and (50) formula fed infants (FF).
Inclusion criteria 
Clinical assessment
Thorough general and local examinations were done including anthropometric measurements (weight, length and head circumference). Results were expressed as mean (SD) over the Egyptian growth charts.
Laboratory investigations
Complete blood count, serum iron, total iron binding capacity (TIBC), transferrin saturation and occult blood in stool.
Specimen collection. Four milliliters (4 ml) venous blood were withdrawn under aseptic conditions, in two separate tubes (1 ml) for CBC collected in EDTA containing tube, and the other (3 ml) blood collected in serum separator tube and was left to clot formation, then was centrifuged and divided into 2 samples:
(a) 0.5 ml serum to measure serum transferrin level (stored at À20°C). (b) 1.5 ml serum to measure serum iron and TIBC level.
On the light of the mentioned data regarding that the appropriate cutoffs for iron deficiency in infancy are subject to debate, 11, 12 and that the prevalence varies according to the cutoffs used, we defined microcytic anemia as age specific Hemoglobin and Mean Corpuscular Volume cut-off values <2 standard deviation the reference mean value. Hemoglobin cut-off values were 100 g/l (1 mo), 90 g/l (2 mo), 95 g/l (3-6 mo) and 105 g/l (0.5-2 years). Corresponding values for MCV were 85 fl, 77 fl, 74 fl and 70 fl 13 and we defined iron deficiency as 2 of 3 abnormal iron markers of the following: increased RDW P15% 14 and transferrin saturation (TS) <10% 12 or serum iron <30 lg/dl.
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Normal ranges
Serum iron Serum TIBC Newborn : 100-250 lg=dl -Infant : 40-100 lg=dl 100-400 lg=dl
Serum transferrin: 204-360 mg/dl
Transferrin saturation (TS). It is the ratio of serum iron and total iron-binding capacity, multiplied by 100.
For infants
Transferrin saturation >10% was considered within normal range.
Transferrin saturation <10% was identified as iron deficiency. 12 Fecal Occult Blood (FOB) test device is rapid chromotographic immunoassay for the qualitative detection of human occult blood in feces. FOB can detect the levels of human occult blood as low as 50 ng/ml hemoglobin or 6 lg/g feces.
Statistical analysis
All statistical calculations were done using computer programs and SPSS [statistical package for the social science] version 9.01. Nominal data were expressed as frequency and percentage and were compared using Chi square test. Numerical data were expressed as mean, standard deviation and range and were compared using T test. Non-parametric data were compared using Mann Whitney test. Pearson's correlations were used to explore associations between numerical variables. p Values <0.05 were considered significant.
Results
Descriptive study was conducted on 100 healthy infants of both sex (54 males and 46 females) in the first 6 months of life. It was carried out in the neonatology clinic in the Pediatric Preventive Medicine Hospital of Cairo University.
They were divided into 2 groups:
(1) Breast fed (BF) group: 50 exclusively breast fed infants (36 males and 14 females). (2) Formula fed (FF) group: 50 exclusively formula fed infants (18 males and 32 females).
Breast fed males (72%) were more than formula fed males (36%) due to Egyptian cultural issue concerned with preference to male gender.
We found low weight standard deviation (SD) more common among the FF group (16%) compared to the BF group (10%), p = 0.67 (Table 1) .
There was no statistically significant difference in hematological indices between the BF group and FF group as shown in Table 2 .
When comparing both groups of the study regarding iron indices ''serum iron, TIBC, transferrin saturation and serum transferrin'':
The mean serum TIBC in the FF group was (387.74 ± 53.51) higher than that among the BF group (360.20 ± 70.81) lg/dl. This difference was statistically significant (p = 0.03) as shown in Table 3 .
Positive occult blood in stool was more in the FF group (8%) than in the BF group (2%), p = 0.16. Table 4 showed that in the FF group: cases with positive occult blood in stool had lower hematological indices (hemoglobin, hematocrit and mean corpuscular volume) when compared to cases with negative occult blood in stool (p = 0.00). Table 5 showed that in the FF group: Infants with positive occult blood in stool had lower values of serum iron and transferrin saturation and significant higher values of serum transferrin than in negative cases (p = 0.00).
In the formula fed group, the prevalence of iron deficiency anemia was higher (14%) than in the breast fed group (8%), p = 0.33. We found that: maternal anemia and occult blood in stool were considered as contributing factors of iron deficiency anemia in infants during the first 6 months of life (p = 0.00) as shown in Table 6 .
Discussion
The association between gastrointestinal blood loss, iron deficiency anemia and ingestion of cows' milk based formula was suggested by. 2 In our study, we reported that the prevalence of low weight standard deviation was higher among formula fed infants. Castillo and his colleagues agreed with us. 16 Another survey done by Lo¨nnerdal and Havel also reported that the breastfed infants had significantly higher body weights than did the formula-fed infants at 1, 4, and 6 months of age. 17 We referred to Brown and his colleagues for the explanation of our results. They reported that in developing countries, neglected mother education about bottle feeding and errors in formula concentration were aggravating factors. Moreover, the incidence and prevalence rates of diarrhea were less among those who were exclusively breast-fed and doubled in those who were formula fed. They ascribed increased risk of diarrheal infections due to improper sterilization and hygiene. 18 While, Isomura and his colleagues in a Japanese study reported that breast-fed infants demonstrated similar growth patterns compared with partially breast-fed or formula-fed infants. 19 Other researchers reported that; formula fed children grow faster than those who are breast fed, 20 and others ascribed the cause possibly due to the higher protein content of formula versus breast milk. 21 They also suggested that infants who are formula-fed weigh more and have greater risk for later obesity. 22, 23 Our results regarding hematologic and iron indices were different than most other studies. Findings of Lo¨nnerdal and Hernell, partially agreed with ours as they compared hematologic indices and iron-status indicators in infants who were either breast-fed or formula fed from age 4 ± 2 weeks to 6 months, they found no significant differences in hematology or iron status were observed between groups at 4 and 6 months of age. 24 The same observation in another study was made later in 2008 by Lo¨nnerdal and Hernell; in which infants were fed cow's milk-based formulas containing 4 mg of iron/I from 1.5 to 6 months of age and their hematological status was compared to infants receiving the same formula but with 7 mg of iron/l and with breast-fed infants. They found no significant Table 6 Comparison between anemic and non-anemic infants as regards possible contributing factors of anemia. differences in hematological indices among the groups at 6 months of age; all infants had satisfactory iron status. 25 In our study, occult intestinal blood loss was 8% in the FF group and 2% in the BF group; it occurs in about 40% of normal infants during feeding of cow's milk secondary to cow's milk protein-induced colitis. 2 Repucci reported that the presence of occult blood in stool in exclusively breast fed infants may indicate that cow milk protein must have passed into the breast milk. Prenatal sensitization probably occurred. 26 Fernandes and his colleagues agreed with us as they reported that in infants fed with cow milk formula, occult fecal blood loss in stool is an aggravating factor of iron deficiency. 27 In assessing the prevalence of iron deficiency anemia in breast fed infants compared to formula fed in the 1st 6 months of life but we faced a problem which is the absence of good cutoff values for infants <6 months old. Cut-off values have been established for groups of different ages and sex, starting from the age of 6 months. 28 De Pee and his colleagues ascribed the cause of lack of prevalence data on anemia and iron deficiency in this particular age group to two reasons the first is that; there were no good cut-off values for infants <6 months old. And for infants >6 months old, the cut-off value (110 g/l) is sometimes applied. However, this is not appropriate. 29 The second reason; is that during the first month of life, hemoglobin declines from the very high level at birth to its lowest level at 6-10 weeks of age known as the ''physiologic anemia of the newborn.'' Therefore, until 6-10 weeks of age, hemoglobin does not reflect iron storage or supply. After hemoglobin has reached its lowest level at $2 months of age, it slowly increases again and becomes more or less stable at 6-9 months of age unless depleted. Another reason; is that it has generally been assumed that infants born at term and with an adequate birth weight have adequate iron stores for the first 4-6 months of life. 30 Kumar and his colleagues agreed with us regarding the risk of infant's iron deficiency conferred by maternal iron deficiency. They reported that, breast milk iron was significantly reduced in mothers with severe anemia but appeared to be preserved mothers with mild-to-moderate anemia. 31 
Conclusion
In the light of this study we found that (11%) of the whole study group (100 infants) were anemic (iron deficiency anemia). We reported that occult blood in stool is an aggravating factor of iron deficiency anemia among formula fed infants. We also reported an association between infant's anemia and maternal anemia.
